[Abstract] Fluorescence Activated Cell Sorting (FACS) is a sensitive and accurate method for purifying satellite cells, or muscle stem cells, from adult mouse skeletal muscle (Liu et al., 2013; Sacco et al., 2008; Tierney et al., 2014). Mechanical and enzymatic digestion of hind limb muscles releases mononuclear muscle cells into suspension. This protocol employs fractionation strategies to deplete cells expressing the cell surface markers CD45, CD31, CD11b and Ly-6A/E-Sca1, both by magnetic separation and FACS-based exclusion, and positively select for cells expressing a7-integrin and CD34. This enables the researcher to successfully enrich satellite cells that uniformly express the paired-box transcription factor Pax7 and are capable of long-term self-renewal, skeletal muscle repair and muscle stem cell pool repopulation.
http://www.bio-protocol.org/e1558 Vol 5, Iss 16, Aug 20, 2015 Procedure 1. Warm media in 37 °C water bath.
2. On a surgical bench, harvest the hind limb muscles; place all muscles from one hind limb in a 10 cm dish with 4 ml pre-warmed media (one mouse at a time, keep isolated muscles at 37 °C) (Video 1). a. Anesthetize mouse by isoflurane inhalation and sacrifice by cervical dislocation.
b. Remove skin covering hind limb muscles.
c. Sever the Achilles tendon and separate the gastrocnemius and soleus.
d. Sever the distal tendons of the anterior compartment muscles including the tibialis anterior and extensor digitorum longus, use a razor blade to separate from the tibia.
e. Sever the quadriceps tendon, use razor blade to separate the quadriceps from the femur.
Video 1. Hind limb muscle isolation
3. Mince muscles from one hind limb in the 10 cm dish with media using 2 razor blades into small pieces (1-2 plates at a time, keep all other samples at 37 °C).
4. Once all muscles are minced, use forceps to transfer muscle pieces from each dish into a 15 ml centrifuge tube. Pieces should stick together and be easily picked up as one or two aggregates and placed into the tube (Figures 1 and 2 ). a. Using a 5 ml pipet, collect the media from the dish and any muscle pieces that were not picked up with forceps and add it to the 15 ml centrifuge tube.
b. Wash the plate with 5 ml media and add it to the 15 ml centrifuge tube. Each tube now contains 9 ml media and the muscle pieces.
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11. Centrifuge samples at 300 x g for 5 min at 4 °C.
12. Aspirate supernatant, resuspend samples in 10 ml media and pass through a 70 μm cell strainer atop a fresh 50ml centrifuge tube; wash the original tube 2 times with 12 ml media.
13. Centrifuge samples at 300 x g for 5 min at 4 °C.
14. Aspirate supernatant, resuspend samples in 600 μl media and transfer to 15 ml centrifuge tube, then wash the original tube with 400 μl media. Samples from both legs can be combined into one tube at this step such that the sort sample contains cells from all muscles of one mouse in 2 ml media. 
